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Abstract 

Enoxaparin, a form of low-molecular-weight heparin, can cause a rare, underreported, and 

often reversible form of hepatocellular injury. This report describes a case of enoxaparin-in-

duced hepatotoxicity in a 61-year-old male diagnosed with pulmonary embolism. Elevations 

of liver enzymes were noted within 1 week of starting the drug, followed by a dramatic im-

provement upon its discontinuation, with subsequent normalization in the following days. 

 © 2020 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Anticoagulants are commonly used for the prevention and treatment of various thrombo-
embolic diseases. Enoxaparin is a low-molecular-weight heparin (LMWH) that acts by binding 
to antithrombin and irreversibly inactivates clotting factor Xa. It is smaller in size and more 
uniform compared to unfractionated heparin, and thereby demonstrates a greater affinity for 
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factor Xa [1]. LMWH has a superior safety profile compared to that of unfractionated heparin 
and is thus preferred over the latter. Bleeding and thrombocytopenia are common side effects, 
whereas only a few reports of enoxaparin-induced liver injury (EILI) exist [2]. The Food and 
Drug Administration’s (FDA) Adverse Event Reporting System (FAERS) reports hepatic tox-
icity as an adverse event in only 4% of all enoxaparin-related adverse events [3]. Herein, we 
present a case of a male with pulmonary embolism, who developed transaminitis when 
treated with enoxaparin.  

Case Presentation 

A 61-year-old male presented to our emergency department complaining of worsening 
shortness of breath associated with pleuritic chest pain for 3 days. His medical comorbidities 
included hypertension, type 2 diabetes mellitus, asthma, seizure disorder, obstructive sleep 
apnea, and a history of pulmonary embolism. His only surgery was an inguinal hernia repair 
in the past. He reported an allergy to angiotensin-converting enzyme inhibitors. He denied 
alcohol consumption, smoking, or recreational drug use. He had not travelled outside the 
United States, nor did he encounter any sick contacts. He denied the use of any herbal prepa-
rations or over-the-counter medications. Coumadin was the only prescription medication he 
was taking on a regular basis. 

On examination, the patient was a well-built man in respiratory distress. He was tachy-
pneic and hypoxic, saturating at 88% (SpO2) on room air. Blood pressure was 130/80, heart 
rate 88 bpm, and he was afebrile at 97 °F. On inspection, no icterus, lymphadenopathy, or pe-
ripheral edema was noted. On auscultation, his lungs were clear bilaterally, and no heart mur-
murs were appreciated. His abdomen was soft, non-tender with no hepatosplenomegaly, and 
bowel sounds were normal.  

Initial troponin and pro-brain natriuretic peptide levels were elevated. A computerized 
tomography with contrast of the chest revealed multiple filling defects within the pulmonary 
arterial system, indicative of bilateral acute on chronic thromboembolic disease. The patient 
was started on enoxaparin 120 mg twice a day in addition to his coumadin, as an aim to bridge 
to a therapeutic international normalized ratio between 2 and 3.  

On admission, his liver enzymes were within normal limits as per our institute laboratory 
values, with an alanine transaminase (ALT) of 28 units/L, aspartate transaminase (AST) of 13 
units/L, alkaline phosphatase (ALP) of 95 units/L, albumin of 3.4 g/dL, total bilirubin of 0.4 
mg/dL, and conjugated bilirubin of 0.1 mg/dL. They remained as such, up until day 6, when a 
slight elevation was noted. On day 6, the AST was 72 units/L, ALT was 84 units/L, and ALP 
was 161 units/L. An R ratio, the initial step of the Roussel Uclaf Causality Assessment Method 
(RUCAM), was calculated to be 2.64, consistent with a mixed (hepatocellular and cholestatic) 
pattern of liver injury. At this point, no changes were made to the patient’s treatment regimen. 
On day 7, his liver enzymes peaked with AST of 143 units/L, ALT of 231 units/L, and ALP of 
123 units/L as shown in Table 1. R ratio from these laboratory values was 5.56, consistent 
with hepatocellular pattern of liver injury.  

An ultrasound and computerized tomography of the abdomen was negative for any sig-
nificant pathology. Echocardiogram of the heart revealed a normal ejection fraction and nor-
mal diastolic function. Serologies for hepatitis A, hepatitis B, hepatitis C, Epstein Barr virus, 
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and cytomegalovirus were all negative. Antinuclear antibody screen, anti-mitochondrial anti-
body, anti-smooth muscle antibody, and anti-liver kidney microsomal antibody were also neg-
ative. Serum alpha-1 antitrypsin and serum ceruloplasmin levels were normal.  

On day 7 of admission, enoxaparin was discontinued secondary to a therapeutic interna-
tional normalized ratio. His liver function tests demonstrated a dramatic and steady decline 
thereafter. He was subsequently discharged on coumadin, and a 2-month follow-up revealed 
complete normalization of his liver enzymes. 

Discussion 

Reports of anticoagulant-induced liver injury first appeared 40 years ago [3]. EILI is un-
common and reversible [2]. The mechanism of transaminitis caused by heparin and heparin 
products is unknown, although various hypotheses have been suggested. Dukes et al. [4] sug-
gested that the cellular damage could be cause by a direct toxic effect or due to hypersensitiv-
ity reactions. A case series of EILI demonstrated balloon degeneration and multiple foci of 
hepatocyte necrosis on liver biopsy of one of the subjects. Complement-mediated hepatocel-
lular injury was thought to be the underlying pathology [5]. Clinical trials and prospective 
studies have reported hepatotoxicity secondary to LMWH with a frequency between 5 and 
9%, where hepatotoxicity is considered as AST and ALT elevations more than 3 times the up-
per limit of normal [2]. 

The elevation in liver enzymes is usually seen after 5–8 days of initiation of heparin prod-
ucts and normalizes or improves within 2 weeks of cessation of the drug [6]. Our case de-
scribes a male patient with normal liver function tests, which was started on enoxaparin and 
developed transaminitis 6 days after. The transaminitis reached its peak on day 9. All other 
known causes of liver injury were tested for and excluded. Following discontinuation of 
enoxaparin, liver enzymes began to improve and normalized within 8 weeks. Most patients 
with EILI are asymptomatic; however, symptoms such as nausea, vomiting, and abdominal 
pain may manifest [7]. Our patient did not exhibit any of the aforementioned symptoms. 

As per the Naranjo scale [8], there is a “probable” cause of liver injury in our case. The 
calculated R factor was >5, suggesting a hepatocellular pattern of injury, rather than a choles-
tatic one [9]. At the peak of liver injury, the RUCAM score [10] was 9, suggesting a high prob-
able likelihood that enoxaparin was the causative agent. 

Conclusion 

Enoxaparin’s impact on the liver is seldom considered by clinicians when prescribing an-
ticoagulants. Its benign, self-limiting, and reversible effects may not warrant extensive inves-
tigations; however, it is imperative to know that higher doses and a longer duration of treat-
ment is associated with higher probability of liver injury [3]. Further research is needed to 
establish the mechanism of injury and how to prevent it. The benefits of obtaining baseline 
LFTs prior to initiating enoxaparin therapy also remain unclear. However, increased aware-
ness regarding this condition can minimize excessive and unnecessary investigations, patient 
anxiety, and healthcare costs.  
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Table 1. Laboratory parameters over the course of hospitalization 

   
   
Laboratory parameter Normal value Day of hospitalization 

   1a 5 6 7a 8 9 10 13 63 
           
           
AST, unit/L    9–48   27   17   72  143  110   89   76   33   17 
ALT, unit/L    5–40   23   30   84  231  215  199  185  118   30 
ALP, unit/L   56–155  126  102  123   161  163  173  166  146   97 
INR 0.90–1.09 1.26 1.25 1.79 2.08 2.43 2.09 2.15 2.17 2.43 
Total bilirubin, mg/dL  0.2–1.1  0.6  0.2  0.4  0.3  0.3  0.3  0.3  0.4  0.4 
Conjugated bilirubin, mg/dL  0.0–0.3  0.2  0.2  0.1  0.1  0.1  0.1  0.1  0.1  0.2 
R ratiob    2.64   5.56    
RUCAM scorec       8      9    
           
           
ALP, alkaline phosphatase; ALT, alanine transaminase; AST, aspartate transaminase; INR, international normalized ratio; RUCAM, Roussel 
Uclaf Causality Assessment Method; ULN, upper limit of normal. a Enoxaparin was initiated on day 1 and continued until day 7. b R ratio: (ALT 
value ÷ ALT ULN) ÷ (Alk P value ÷ Alk P ULN). R ratios of >5: hepatocellular injury, <2: cholestatic injury, 2–5: mixed pattern of injury. 
c RUCAM score: type of liver injury: hepatocellular; time of onset of the event: first exposure; time from drug intake until reaction onset: <5– 
>90 days (+1 points); time from drug withdrawal until reaction onset: ≤15 days (+1 point); alcohol risk factor: absent (0 points); age risk 
factor: <55 years (0 points); course of reaction: >50% improvement 8 days (+3 points); concomitant therapy: time to onset compatible but 
known reaction (+2 points); exclusion of nondrug-related causes: ruled out (+2 points); previous information: reaction labeled in the 
product’s characteristics (+2 points); response to re-administration: positive (+3 points). Bold values indicate abnormal values. 
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